C ritical path analysis is an important [001 for quality improvement. This article defines critical pathways, provides examples of pathways for four postacute brain injury tracks, reviews four client cases that illustrate the pathways, and concludes with reflections and lessons learned in developing and implementing pathways in a rehabilitation program.
The dictionary definition of pathway is a path or course; the definition of critical is indispensable or vital (Merriam-Webster's New Collegiate Dictionary, 1995) . Critical pathways, then, are the delineations of vital actions that both the provider and client must take during treatment (Healey, Loukota, Sears, Miles, & Galbraith, 1994) . These pathways are characterized by a cateful and continuous analysis of the procedures and services rendered during the continuum of care; they are generally illUstrated by time-lined and graphic representations of the actions that must be taken [0 meet optimal rehabili-ial science in the mid-1950s and 1960s (Falconet, Roth, Sutin, Strasser, & Chang, 1993 . Critical pathways used in the analysis and control of clinical care were adapted in 1985 ar rhe New England Medical Cemer in Boston (Riley, 1994; Zander, 1988) .
Critical pathways are used as a health care management tool that establishes clinical standards for providers and customers. The clinical standards outlined in pathways are measures used to (a) maximize quality of care through efficient use of resources and (b) establish a basis for comparison when measuring the quality of care provided (Coffey et al., 1992) . The clinical standards outlined in critical pathways are of increasing importance in the health care field because of the emergence of managed care, a health care delivery system that attempts to control and limit costs (Burke, 1995; Clark, 1995) . Some clinicians believe that strict adherence to such standards threatens the quality of care (Finkel, 1993; Luttman, 1993) .
Critical pathways can also be used as a marketing tOol in a managed care environment. One can estimate the cost of the pathway of an institutions procedures and services for a particular diagnosis and then assure quality and effectiveness. Varying opinions exist on the effectiveness of the use of critical pathways as a tool for managed care (Burke, 1995; Clark, 1995; Dunston, 1990; Kelly, 1992; Packard, 1993; Ramsey, 1992) .
Development of Critical Pathways and Quality Improvement
The Transitional Learning Community (TLC) at Galveston in Galveston, Texas, a facility that specializes in postacute rehabilitation of clients with acquired brain injury, chose to develop critical pathways to (a) respond to a changing client population (i.e., clients with acute conditions discharged from hospitals and acute care facilities), (b) improve service delivery (i.e., individualize treatment plans), (c) identify and focus on achievable functional outcomes (i.e., returning to work), and (d) evaluate the quality of services delivered in this setting (i.e., scheduling of services, length of stay, tracking of the achievement of functional outcomes). The development of the pathways was seen as a quality improvement project (Bliersback, 1991; Rhew, 1994) .
After deciding to develop critical pathways on the basis of identified clinical and organizational needs, a project management team was formed and a project management directOr chosen. This team was composed of the program director, director of occupational therapy, and director of continuous quality improvement. The project management team convened a meeting with all departmental directors, incl uding occupational therapy, physical therapy, speech-language pathology, neuropsychology, leisure, vocational services, and case management.
Represem1tives from progrm m1n:J.gemem, mm2gemem information systems, continuous quality improvement, and administration were also included. Similar planning groups have been documented in the managed care literature (Dunston, 1990; Hoffman, 1993; Shekim, 1994) .
At the first meeting, the project management director gave each team member a set of definitions and critical pathways. The critical pathways were discussed in terms of their usefulness in service delivery (Graybeal et al., 1993) , program evaluation (Abreu & Price-Lackey, 1994) , and managed care marketing (Luttman, 1993) . Team building and ground rules for participation were also discussed. The makeup of the team was based on the assumption that each member was essential to the project, bringing cLstinct experiences, perspectives, and strengths that would add to the efficacy of the pathways. Each member was required to participate in and contribute to all the discussions, with the assurance that all contributions would be honored.
The first task of the team was to identify the target population to be served by the pathways. The team identified adults (defined as persons 18 years of age or older) with acquired brain injury (defined as an insult to the brain caused by trauma, viral infection [i.e., encephalitis], anoxia, tumor, or vascular accident). The second task was to consider the severity of injury and presenting needs of the target population. The team members were asked to forecast the length of stay required and plan the functional outcomes. Team members differentiated four subgroups within the target population: (a) those clients whose injuries and needs were relatively mild and who were capable of living independently and returning to work; (b) similar clients who were capable of returning to school; (c) those clients whose injuries and needs were moderate in nature and who were capable of living and working with some degree of supervision or support; and (d) those clients whose injuries and needs were relatively severe in nature and who would require long-term or ongoing supervision in their living environments. Clients in the fourth group were not targeted to receive vocational or educational services.
The team members then identified four separate pathways of care, one for each subgroup: Return to Work, Return to School, Functional Independence, and Neurorehabilitation. These pathways were first sketched out in terms of the functional level of the clients to be served, the functional goals to be achieved, overall time line or length of stay, and short-term goals with general timeliness for achievement.
Team members met weekly to further develop and refine the pathways. In developing each pathway, they attempted to construct timeliness and short-term objectives that fit at least 70% of the clients to be served by a particular pathway. They developed the pathways on the basis of the best-case scenario. In the best case, the client would be motivated for rehabilitation, funding would be available for the predicted length of stay, and ideal clinical treatment could be provided in terms of personnel and hours of therapy each week. Time increments were established as every 15 to 30 days; in other words, shorrterm goals would be established that could be met within a IS-day period. Next, schedules of service delivery were designed to match the time frames, functional outcomes, and shorr-term goals developed and approved by the team.
Critical Pathways: Implementation and Elaboration
Clients entering the TLC communiry reentry program are assigned, at admission, to one of four treatment program tracks on the basis of their anticipated outcomes in the functional life domains of living, work. leisure, and psychosocial adjustment. The four critical pathways relate to each of these tracks and specify the goals that a client must achieve in the TLC program for his or her track. The team members developed flow sheets to illustrate each of the critical pathways and the more specific outcome paths that structure them. The Return to Work flow sheet (see Table 1 ) illustrates how each pathway is conceptualiz.ed. The flow sheet lists the outcome paths, and specific goals related to each outcome area appear in the time frame (from day 14 to discharge) within which the client is expected to achieve them. These paths delineate the critical outcomes that srructure the larger Return to Work pathway.
In general, the communiry reentry program is set up hierarchically, providing a series of step-by-step rransitions from a high degree of structure to progressively less struccure as the client demonsuates competence and readiness to move to the next, less resuictive level. Verbal cuing, one-on-one instruction, physical assistance, skills training, compensatory strategy development, and close supervision occur at the beginning of the program for each functional life domain. These interventions are faded, and more independence and communiry activities are added until the client reaches the highest level of function possible within the track.
All four program uacks begin with a 2-week introductory phase. During this period, the treatment team
The American Journal ofOccupmional Therapy members gather evaluation data from testing, observations, and interviews with the family and client. Decisions are then made about the need for adaptive equipment or devices and for outside consultations (e.g., a complete audiological evaluation if a client fails hearing screening, a neuro-ophthalmology consultation if a client complains about difficulry in reading because of double vision). Clients are also introduced to TLC's contract level system in which each client has a contract that identifies a targeted behavior (e.g., make one positive remark during the treatment module, such as in an occupational therapy session). The therapist initials the contract for the hour if that behavior is exhibited, and at the end of the week, the client earns I point tOward a monetary award for each staff member signature.
In the first 2 weeks at TLC, families and clients are also given an orientation to the faciliry, the program, and the appropriate critical pathway corresponding to the client's program track; efforts are made for them to feel a part of the communiry of staff members and other clients of the program. At the end of each day, all staff members and clients meet during a "communiry hour" to discuss personal goals, client progress in the contract system, and issues that affect the entire TLC communiry. When first introduced to this communiry hour, the client presents a short review of his or her life up to that point.
By the end of the 2-week introductOry period, the rehabilitation team, family, client, and funding source representative meet to develop the client's Individual Program Plan OPP). Together they set the anticipated goals (e.g., what constitutes the expected levels of functioning, where the client will live, what constitutes the expected level of employment) and develop short-term and long-term treatment goals for achieving these outcomes. In the IPp, the client's track is identified. The IPP is evaluated and updated every month by the client and treatment team.
Discharge planning starts during the client's first 2 weeks at TLC, with the identification of the desired discharge environments from the viewpoints of the family members, the client, and the funding source representative. In addition, the TLC internal case manager starts immediately to determine the anticipated legal, financial, rehabilitation, residential, work, social, and medical needs of the client at discharge.
The Higher Ti-eatment Program Tracks
Clients assigned to the two higher treatment program tracks-Return to Work (see Table 1 ) and Return to School-enter TLC as independent in basic activities of daily living (ADL) and basic social skills, in ambulation or wheelchair mobility, and in safety issues. They demnity either alone or with others (a family member or onstrate the potential to live independently and to purroommate). As soon as possible, these skills or compensue educational or competitive work activities. Although satory strategies are tested in more realistic community there is some individual variation in the functioning of SituatIons. these clients, most of them participate in the program By day 30 on the living and residential outcome for 4 months.
path, clients in the Return to Work and Rerurn to The treatment phase of the Rerum to Work pathSchool tracks are expecred to plan for advanced ADL, way addresses the underlying cognitive, communication, including planning a weekly budget, preparing nutripsychosocial, physical, and functional skills necessary for tionally balanced meals, execuring weekly housekeeping the client to work competitively and live in the commuchores, and taking outings in rhe community. By day 45, clients should demonstrate specified mobility skills through whatever means is most appropriate (e.g., bus, cab, handivan) to get to locations, such as a job trial site, grocery store, or bank, and return to the facility without supervision. For a goal to be achieved, a client must demonstrate appropriate safety, problem solving, judgment, initiation, and time management in the performance of any skill or path, although they are not specifically stated for each outcome goal. The living and residential paths for clients in the Return to Work and Return to School tracks predict a supervised apartment trial by day 60. To be placed in this trial, the client must be 80% independent in advanced ADL. By day 90, the client should perform advanced ADL at 90% independence and begin the independent apartment trial, which involves less supervision. By day 120, the client should have consistently demonstrated safety in all aspects of the independent apartment trial.
On the living and residential outcome path, clients in the Return to Work and Return to School tracks should express their needs and wants and engage in simple casual conversation, particularly in one-on-one situations. By day 45, they should be able ro express their needs and wishes and obtain information over the telephone, use the phone in medical emergencies, and make calls from a pay phone. By day 60, they should demonstrate appropriate social skills, such as taking turns, staying on the topic, and giving directions in structured or clinical settings. Those clients going to a work situation need social skills for community settings by day 120. There is a greater variety in the social communication outcome of clients returning ro school because some of these clients are of high school age, and others are of college age. Clients returning to work should be able to perform simple functional reading and writing tasks, such as reading community signs or writing checks, by day 45. More specific and complex reading and writing skills, such as reading written directions, reading manuals, and writing notes or messages, should be in place by day 90.
The outcome path for vocational performance begins with a prejob trial or a work experience on the grounds of the TLC facility, generally with the food service, maintenance, or horticulture departments. This experience gives the vocational specialists opportunities to evaluate and build appropriate work behaviors and habits, such as being on time, taking directions from a supervisor, dressing appropriately, and staying on task. Within the first 30 days, the vocational specialist contacts either the client's previous employer, if this site is a potential discharge option, or any other known vocational options. By day 45, vocational counseling should have helped the client pinpoint a realistic work goal as well as potential job trial sites corresponding with this goal. Two prerequisites for starting a community job trial, which is targeted [or day 60, are the acqu;s;t;on of Job ;nterv;ewing skills and the demonstration of appropriate work habits and behaviors. The Job Club is a designated program during which clients can actively engage in job seeking, with assistance available from a vocational specialist. Some vocational activities, such as setting up interviews or completing a resume, may be done at the facility. Others may be done off site, as in the case of obtaining job applications or interviewing.
The leisure outcome path calls for the client's development of a manual with descriptions of 15 resources for leisure outings in the local area by day 30. Additionally, the client must demonstrate appropriate safety, judgment, problem-solving, initiation, time management, and social and communication skills on at least four group community outings. The client achieves semiindependent leisure statLls when he or she identifies realistic leisure interests and demonstrates the ability to plan and carry out local leisure outings with a peer. Staff members monitor and shadow the client to verify his or her follow-through and safety. By day 90, after the client's completion of at least five successful semiindependent outings and the creation of a resource manual for his or her anticipated community, the client should achieve independent leisure status. At this point, the client may go on leisure outings alone, given adequate planning.
The personal and social adjustment outcome path involves the use of memory and organizational aids. Each client ofTLC uses a memory notebook that contains the following: daily schedule, leisure calendar, to-do list, weekly budget form, contract, special aids (e.g., pictures and names of therapists), and homework assignments from therapists. Other organizational and memory aids are devised specifically for the client as the need arises. For example, an electronic reminder may be set to alert a client to take medication.
The performances in the client-family education and discharge planning outcome paths are generally selfexplanatory. Although occupational therapists, or any discipline, may provide training in many other skills along the way, only clear goals are indicated on the paths. At least a month before graduation, a home program is devised (e.g., the physical therapist may set up a fitness program) and the c1ien t instructed on how to perform the activities. Training in the home program occurs during the last month at TLC to ensure that the client can complete it as planned.
A follow-up specialist outside of the rehabilitation disciplines assists the case manager and client during the community placement phase and then conducts telephone surveys about the client's satisfaction and functional performance after discharge. The follow-up specialist maintains files on resources available in various home communities and, at 1 month before graduation, researches these as needed to help the client prepare for discharge needs. The critical pathway for the Rerum to School track has more variation than the other three critical pathways because some young clients return to high school and others to college or a technical training program. Typically, young clients do not participate in vocational services or in apartment trials. In most cases, the client in the Return to School track is enroJled in an external academic program simultaneously with treatment at TLC. High school students either receive homebound services at TLC or attend transitional classes at the local high school. College students are encouraged to take the required college placement tests at a local community college and enroll in a class while at TLC. These school activities permit team members to see how the client functions in a natural environment, provide opportunities for immediate use of learned skills and strategies, and, in some cases, serve as a supportive testing ground.
The Lower Ti'eatment Program Tracks
The Functional Independence track is suitable for clients at an intermediate level of rehabilitation who require further skills development to achieve supervised living status and work in a supported environment. The critical pathway for this track outlines important outcome goals within an average time frame of 7 months. Greater time is allotted for completion of external consultations and acquisition of necessary equipment (e.g., day 60 compared with day 30 in the higher tracks) because these clients, as well as those with more intensive needs on the Neurorehabilitation track, are likely to require several external referrals.
Because the clients in the Functional Independence track are less likely than clients in the higher tracks to gain total independence in the administration of their medications, compensatory strategies are developed. For example, either a written list or a picture of each pill is placed in the client's memory notebook with accompanying statements about the purpose of the medication, possible side effects, schedule for taking it, and any possible drug-dietary interactions. Clients are taught to put the medications in pill boxes and are monitored by staff members to see whether they can initiate taking the medications at the appropriate time. Monitored medication status is achieved when by day 120, clients can state their medications and their corresponding purposes, either from memory or through use of the written or pictorial listing they carry. Clients also must be able to fill their pill boxes weekly and take their medications correctly with a medication monitoring form and minimal supervision. They must be able to adequately verbalize how they feel to a caregiver, especially when theit symptoms might indicate a problem with medication. They will continue to require assistance for acquiring prescription refills.
By day 60, clients in the Functional Independence and Neurorehabilitation tracks should demonstrate independence in most basic ADL. They should wear suitable clothing for the weather, demonstrate adequate grooming and hygiene practices, conduct their morning and evening ADL within a reasonable time frame, get around the facility independently, and prepare simple cold meals such as breakfast cereal and sandwiches.
Clients in the Functional Independence track begin a supervised apartment trial by day 150, but the expeerations for performance in advanced ADL are at the 75% to 80% independence level. These clients will continue to need environmental compensations such as verbal cuing and checklists in their living areas to live in a community setting. One of the major purposes of the apartment and job trials for all tracks is to identifY the precise amount of supervision required as wel1 as the types of compensatory strategies and adaptations needed. This information is conveyed to both the caregiver and the work supervisor. At times, clients in the Functional Independence track will continue to need help in their use of organization and memory aids and in their engagement in leisure activities.
Clients entering the Neurorehabilitation track require intensive postacute rehabilitation services to improve basic cognitive, psychosocial, communication, and physical skills. The desired outcomes are to help them become as independent and safe as possible in living environments with a caregiver. These clients often are discharged to a group home situation and may engage in sheltered workshop or volunteer activities. Driving will not be an option for these clients, and responsibility for medication management will rest with a caregiver. However, clients may be able to use compensatory strategies to help them take their medications independently, with some system for a caregiver to monitor its administration developed by day 120.
Chart Review of Representative Clients
After completion of the pathways, the team members
The American JournaL ofOccupationaL Therapy tested them by selecting four medical charts at random, each representing the course of treatment of one client in each of the pathways. They reviewed and analyzed each dient's treatment plan, progress, and outcome, using the care pathway established as the clinical standard for treatment. Each chart review closely addressed the focus and timeliness of treatment, the setting and achievement of goals, overall outcome, and total length of stay. Finally, the team members compared the results of the chart reviews with the outcomes delineated on the pathways.
Case: Return to Work Pathway
K. C, a 33-year-old man, sustained a severe closed head injury in a single motor vehicle accident while working on assignment in San Salvador, Central America, as an aircraft mechanic. A computed tomography scan demonstrated generalized cerebral edema, subarachnoid hemorrhage, and a small hematoma in the upper right parietal lobe. In addition to a closed head injury, K. C sustained a fracture of the left elbow, right posterior dislocation of the hip, a left orbital fracture, and tear in the pinna of his right ear. K. C received medical management and acute care in San Salvador for approximately 3 months followed by intensive inpatient rehabilitation in Houston for more than 3 months.
When K. C was admitted to TLC for postacute rehabilitation approximately 4 months postinjury, he stated that his rehabilitation goals were to improve his memory, physical fitness, and ability to perform ADL independently. The treatment team's stated goals included return to independent living and competitive employment. On the basis of information obtained during evaluations that K. C was independent in all basic and advanced ADL and had an active leisure lifestyle, he was placed in the Return to Work program track; therefore, his treatment program, progress, and outcome were evaluated with the corresponding Return to Work pathway.
K. C's treatment duration was approximately 212
days. The actual outcome of treatment was independent living in his own apartment and volunteer employment performing maintenance on helicopters at a smaJl, local airport. Although this was a volunteer activity, K. C's employer in Louisiana had agreed to return him to paid employment. To date, K. C has participated in followup surveys done at 3-month intervals for 12 months. K.
C's progress and achievement of outcomes while at TLC appear in Table 2 . The numbers correspond with the outcomes listed on the Return to \X1ork pathway (see Table  1 ). The status ofK. C's achievement of outcomes is indicated by an X marked under the yes or no column.
Case: Return to SchooL Pathway
S. M., a 19-year-old man, sustained a traumatic brain injury during a high school football game. The injury resulted in a coma measuring 4 on the Glasgow Coma Scale (Teasdale & Jennett, 1974) . He had a right parietal subdural hematoma with a right-to-left midline shift and an infarction in the distribution of the right posterior cerebral artery. After 6 weeks of medical management and acute care, he received intensive inpatient rehabilitation for approximately 4 months. S. M. continued to receive outpatient therapies and reentered the public school system on a limited basis. However, when S. M.'s family members noted that he was regressing and appeared to be severely depressed, he was readmitted to the rehabilitation hospital for further therapies and pharmacological management. He was discharged after 74 days to his family's home. Before injury, S. M. was a senior in a public high school where he was a good student and very active in sports and drama.
S. M. was admitted to TLC for postacute rehabilitation approximately 316 days postinjury. His stated rehabilitation goals included attending a major university in Texas to pursue a degree in computer programming; living with his parents until entering school, then living on his own; and resuming driving. The treatment team's stated goals were independent performance of advanced ADL in his family's home and completion of his high school curriculum. On the basis of the information obtained in evaluations, S. M. demonstrated adequate cognitive abilities (i.e., attention and concentration, general verbal and nonverbal reasoning skills, visual memory, verbal recognition memory), good social skills, and motivation to complete his high school curriculum. S. M. met the criteria for the Return to School track; therefore, his treatment program, progress, and outcome were evaluated with the corresponding Return to School pathway.
S. M.'s treatment duration was approximately 270 days. He completed his high school course work and graduated almost 2 years after injury. He also achieved independent performance of advanced ADL within the family home. Other goals achieved were obtaining a driver's license and beginning coJlege at a small university. To date, S. M. has participated in follow-up surveys done at 3-month intervals for 12 months.
Case: FunctionaL Independence Pathway
]. M., a 20-year-old woman, sustained a traumatic brain injury in a pedestrian-motor vehide accident when she was 2 years, 7 months of age. In addition to a closed head injury that resulted in a 1a-day coma, she sustained T. H.'s treatment duration was 204 days. The outcome of treatment was independent performance of basic and some advanced ADL (i.e., personal care, laundry, housekeeping, simple meal preparation) within the family home. To date, T. H. has panicipated in follow-up surveys done at 3-month intervals for 9 months.
Discussion
A number of activities gave the TLC team members preliminary information about the process of developing and implementing critical pathways: (a) the chan review of the four randomly seleCted clients, (b) a review of follow-up surveys completed by clients, (c) an inquiry into the clients' satisfaction, and (d) a task force evaluation of the experience of creating the pathways. The information that emerged from these activities led to suggestions that merit discussion.
The chan review of the clients representing me different program tracks showed that although procedures delineated on the pathways were performed, staff members did not always fully document them. For example, they often educated the clients' families about traumatic brain injury, but did not document the sessions. A suggestion that emerged from this experience is to have preprinted forms of all the procedures and goals within each critical pathway become pan of the documentation system. The exiStence of such forms may help staff members document the services and procedures considered critical. Another finding from the chan review was that some clients met their goals earlier than the team members had estimated and might have been discharged from TLC earlier than they actually were. One plan that emerged was ro support the adjustment of timeliness, length of stay, and schedules whenever a c1iem's real performance deviates from that predicred in the pathway.
The follow-up surveys revealed that some clients' functional performance deteriorated after discharge. Some sropped engaging in leisure activities, and some sropped using their individual compensatory and learning strategies. A suggestion that emerged from this fInding was that TLC staff members explore the development of an aftercare plan and program that monirors and supports a client's funcrioning for a period after discharge.
Inquiry into the extent ro which the client was satisfied with his or her gains in personal relationships, functional acrivities, and leisure performance revealed that the fWO clients on the higher track critical pathways reported high satisfacrion with their outcomes, whereas the fWO cliems on the lower track critical pathways repotted low satisfaction with their outcomes. We interpreted reports of higher satisfaction to be related to the greater degree of independence and social support that are associated with being more active in functional and social activities (Riddick, 1986) .
As the final activity, a team meeting was convened to discuss the process of developing and implememing the critical pathways and to reflect on the Il-momh experience, which revealed high satisfaction. The overall belief was that the levels of collaboration among staff members had increased over that period and that a sense of commitment grew stronger as the project gOt under way.
Conclusion
The TLC seems well situated to improve the quality of care for clients, with the use of critical pathways as a basic framework, even under a managed care environment. This experience has suggested that TLC staff members can implemem critical pathways in a manner that does not compromise our traditional values. The hope of staff members is that they can empower clients through a systematic approach that values individual differences, supports preventive self-management, and advocates an ethics of inclusion for diems with lesser means. •
